Title: Fractions on a Number Line
Brief Overview:

Students will study proper fractions, improper fractions and mixed numbers with like and
unlike denominators using number lines. In the first lesson, students complete activities
to help build number sense related to fractions, improper fractions and mixed numbers.
Lesson two focuses on identifying and plotting fractions and mixed numbers on a number
line, emphasizing that fractions represent equal parts. The final lesson includes a
culminating activity in which the students must properly place fractions with different
denominators on a number line. The lessons were designed to help build conceptual
knowledge prior to teaching how to determine least common denominators.

NCTM Content Standard:

Develop undestanding of fractions & pats of unt wholes, a pats ofa collection, as
locaions on nurher lines, and & divisions of vhole numbes.

Grade/Level:

4-5.
Duration/Length:

Three 60-minute math periods. (The unit assessment will be on day 4).
Student Outcomes:

Students will:

e Identify proper and improper fractions and mixed numbers on a number line.
e Plot proper and improper fractions and mixed numbers on a number line.
e Compare proper and improper fractions and mixed numbers using a number line.

Materials and Resources:

Day 1

e Fraction Strips/Bars
String or Fishing Line
Pre-assessment
Number Line Cards
Fraction Sort
Identifying Fractions and Mixed Numbers
Identifying Fractions and Mixed Numbers Key
Enrichment Fractions and Mixed Numbers
Exit Ticket: Fraction Number Sense



Day 2
e 3 bananas (insert a pin into the banana to cut the first into halves, second into thirds, and
third into fourths). Do not peel the bananas.
Fine point dry erase markers for each student
Plastic sleeves
Paper clips
Sentence strips
e Representation Cards 1-4
e  Number Line Resource
e Fractions on a Number Line handout
e Fractions on a Number Line: Enrichment
o Exit Ticket: Fractions on a Number Line

e Sentence strips
e Paper folding activity
o  Who is Winning?

o  Who is Winning Key
e Fraction War

Day 4
e Post assessment

Development/Procedures:
Day 1

Pre-assessment
e Have students amplete pre-assessnent, Fractions on a Number Line. An answe key is
provided.

Engagement

e Have 2 studentsold theends of alarge string to aeate anumberline Use the numbe
line ards and placethe 0 and 5 numberards an thenumberine Distribute the
additional wholenumbercardsand the mixed numbercards tha indude telvesto the
students Have studentglace the mixed numbes on the numbeline. Ask students how
they determined where to place the numbe Explain that anumberine shovs numbe
relationships kecaise as you movefrom left to theright, the numlers inaesse S0 2 %z is
greder than 2 beause itcomes &er 2 onthe nunbe line, but kess han 3 kecause it
comes b#ore 3.

Exploration
¢ Pose gestion for consderation: Wha do you notce about hefractions hat are equd to
onehdf and dose to onendf?
e Students omplete Fraction Sort usingthe fadion cards povided.



e Aftersorting, order thefradion ardsfrom least o gredest.

Explanation

e Distributeaset offradion bas to ed sudent oread groupof two studers

e Draw a number line on the board and ask students to think what mixed number is
represented when you put a dot or tick mark halfway between 2 and 3. The number is
greater than 2 but less than 3. It is halfway between 2 and 3. The number is 2 .

e Add another tick mark to show 2 % . What do you know about this mixed number? It
must represent a number smaller than 2 2 because it comes before the 2 2 mark. It is
larger than 2 because it comes after 2. It is exactly half of thedistance between 2 and 2 Y.
Using the fraction bars, I am looking to see what fraction bar is exactly half of one half
(1/4). So this number must be 2 Ya.

e Look at some number lines that have tick marks and use the fraction bars and see if we
can identify where the mixed numbers go.

e Plot 3’5 and 3%. How many halves are in 3 wholes? How many fourths are in 3 wholes?

e Use your fraction bars and show 3 %. How many wholes did you use? How many
fourths? What if you use only fourths to show 3 %, how many fourths would you need?

e Use your fraction bars to show 2 2 . Use fraction bars to show 8/5. Which is greater?
(Emphasize the greater the length or measurement, the greater the fraction or mixed
number).

Extension (Students apply/practice the learning.)
e Have students complete Identifying Fractions and Mixed Numbers using their fraction
bars for help. An answer key is provided.

Differentiation
e Reteach
Use index cards (whole and pieces cut into halves, thirds, and fourth). Display two
whole index cards so that they are touching but not overlapping. Underneath lay out

2 Y% index cards.

Reinforce the idea that the length of 2 index cards is shorter than the length of 2%
index cards. Repeat with other whole and mixed numbers of index cards to reinforce
as you move from left to right on a number line the numbers increase.

e Enich
Students determine how many thirds, halves, fourths, and eighths there are in 3
wholes by converting to improper fractions. Students can complete Enrichment
Fractions and Numbers.

Create a number line that includes mixed numbers, proper, and improper fractions.
Evaluation

e Students should now complete Exit Ticket: Fraction Number Sense. An answer key is
included.



Day 2

Engagement
e Magc BananaFradions:
Usethree pre-cut banaas — see noteunde maerials (onein halves, onein thirds, and
onein fourths).

e Using the first banana (halves), ask the students how many “cuts” need to be
madeto divide thebanana into hdves (©ne. Have astudent dmondrate by
makingan imaginary cut.

e Have another student peel the bananato sfow hdves.

e Follow thesamesteps ér both thids and fourths— emphasiing the numbeof
cuts ha nea to be mde for each.

e Ask the students “What is the definition of a fraction? (equd paits of awhole or
sd) Weredl the baanas cut inb equd parts? (yes) When we put fradions on a
number line, should they also be “cut” into equal parts? (yes)

Exploration
e Put sudents nto goups of2 or3.
e Distribute Representation Cards #1-4 to e&h group.
e Instrwct the studentsd look arefully at each card, and answe the quetion at the
bottom of the shet with ther group membess.

Explanation
e Review the aswers torepresentationcards 14 with the students:

e Cad# 1 thenumberinedoes notmatd the piture because thepicture
represents 14 and the nmberlinerepresents 1/3 (review that adenominator
represents hetotal number of equal parts)

e Card #2 thenumberinedoes notrepresent the same fradion beause thepats
of the numbeline are nat equad (demongrate the prope way to stow 5/6 on a
numberling

e Card #3 the pidure and numberline both $iow 7/10 équd parts)

e Card #4 thepicture represents 14/6 (or10/6) whle the numbeline represents
4/6 (discuss whe the paint shoutl go— and othemways it can bewritten: 1 4/6
or 1 2/3)

e Distribute Number Line Resourcein plastic sleeves, dry erasemakers and erasasto eah
student

e Model howto acurately place fractions aad mixed numbes on anumberine by
“cutting” the number line. Explain to the students: “Just like our magicbanana ativity,
numberlines need to be broken into equal parts. The number of “cuts” is one less than
the deominator. Start making “cuts” at the halfway point for all even denominators.
For example: to represent % on a numbdine, se@rate thenumber line beween zero
and oneinto 4 equd parts by pladng 2/4 at the Blfway point Then plae evenly spaed
“tick marks” at ¥4 and 34. Label each fradion and pla@ apointon ..



“~ | | ¢ —
0 1/4 4 2/ 3/4 4/4
e Model alditional examples for both fradions ad mixed numbes:

e 1/3

o 7/8

e 1 1/6

e 2 3/10

e Have studentsriy their own examples oneat a time. Modd answers to ech one
2/3

5/6

4/10

¥

Extension
e Distributestudentresource, Fractions on a Number Line. Have students emplete
independently.

e Review answers to the handout.

Differentiation
e Reteach
e Use fraction strips to create number lines with equal parts. Example: For fourths,
put all 4 fourth strips together to make one whole. Draw a number line the length
of the fraction strips. Put tick marks at the separation point of each strip, so that
they are evenly spaced.

e Enrich
e Play “Find Grampy”. On this site, students gain a better understanding of
fractional parts by determining the correct fraction for Grampy’s location:
e http:/www.visualfradions.@m/FindGrampy/findgrampy.html
e If a ompuer is ot aval able, studets can useFractions on a Number Line:
Enrichment to practice the sameskill .

Evaluation
e Have students complete the exit ticket, Fractions on a Number Line. An answer key is
provided.
Day 3

Engagement



e Distributeasentace stripto eaxh sudent. Have them draw alinelengthwise dong the
sentene strip.

e Without dvidingthe line, ak the studentsd estimateand labé where ¥4 ,%%, and 5/8is
on the numbeline.

e Ask the students “How can we chedk to ewho is right? Into how mag equd paits do
we need todividethe ®ntene strip into— since we don’t have the same denominators?”
Discuss equivient fradions aad modd how to divide thelineinto 8 equd parts.

Exploration
e Distribute blank paper along with instructions for the Paper Folding Activity. Have
students complete the activity and answer questions at the bottom.

Explanation

e Review the meaning of the denominator. It names the total number of equal parts.

e Discuss the answers to the questions on the bottom of the Paper Folding Activity.

e On a number line, you have fractions of different denominators. In other fraction models
that you have worked with (fractional parts of a region and fractions of set) the total equal
parts names the denominator. Model how to create a number line for each fraction and
compare 3/4 and 2/3, you have to break the number line into 4 equal lengths and then
into three equal lengths in order to compare fractions with denominators of four or three
(12 total).

e Introduce the activity Who is Winning? Explain that they will use what they know about
fractions on a number line to help them determine who is winning the race.

e Students can predict who they think will win the race before they start plotting the points
on the number lines.

Extension
e Students complete the Who is Winning? activity sheet independently. An answer key is
provided.

Differentiation
e Reteach
e Have students use fraction bars or strips to model each person’s progress in the
race. Reinforce the idea of the denominator and how many thirds are in 12 equal
parts? How many fourths are in 12 equal parts and so on.

e Enrch

e Students can determine how much further each racer needs to go to the finish
line. Example: Kyle has completed 2/3 of the race so he needs to complete
another 1/3. Bonus question is found at the bottom of Who is Winning?

e Drag and Drop Fractions on a Number Line :
http://www.bgfl.org/bgfl/custom/resources_ftp/client ftp/ks2/maths/fractions/leve
14.htm

e Students can play Fraction War.




Evaluation (Ongoing formative assessment for Day 3)
e Check student answers for accuracy on the Who is Winning? activity sheet.

Summative Assessment:

Students will complete the Post Assessment, Fractions on a Number Line. An answer key is provided.

Authors:
Maureen Heim Lisa Wehausen
Mt. Airy Elementary Indian Head Elementary

Carroll County Charles County



Name:

Pre- Assessment: Fractions on a Number Line

1. Which fraction is closest to one whole?

1
a. —
4
b L
2
3
cC. —
4
4 3
8

2. Where would you place 2 3 on a humber line?
a. halfway between O and 1
b. before 2
c. halfway between 2 and 3
d. affer 3

3. What fraction is represented by the point A on the number line below?
a. 1/5

b. 1/4

c. 4/3

d. 3/4

hl
0 A
4. Divide the number line below and place g in the correct place.

d |

v

L
0

1
Divide and label the number line below. Place 25 in the correct place.

d |
.

v

6. Which is larger: 5/12 or 3/5?

v



Answer Key (Pre-Assessment: Fractions on a Number Line)

5. Which fraction is closest to one whole?

d.

0| w

6. Where would you place 2 7 on a humber line?
a. halfway between 0 and 1
b. before 2
halfway between 2 and 3
d. after3

7. What fraction is represented by the point A on the number line below?
a. 1/5
b. 1/4
c. 4/3

(d)3/4

v

e



9. Divide and label the number line below. Place 2% in the correct place.

: z e
0 1 2

6. Which is larger: 5/12 or 3/5? 3/5



FRACTION NUMBER CARDS
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Fraction Sort

Fractions Close
to Zero

Fractions Close
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to 1 Whole
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Date
Identifying Fractions and Mixed Numbers

Directions: For eadh number line, identify the fraction or mixed number where A is located.

.

i —




Answer Key (ldentifying Fractions and Mixed Numbers)

Directions: For each number line, identify the frodion or mixed number where A is located.

1. A=Y or 3/6 A

. I T I SN 1,
I I I I | | | | | I I
0 1 2
2 A=11/50r6/5 A

:I I + | 1,
I I I I I | | | | I I
0 1
3 A=11/30rd/3 A

o | + 1 1 1 1 1,
I I I I | | | | | I I
0 1 2 3 4
4 A=4%or9/2 A

| 11 4 1,
I I I I I | | | | [ [
0 1 2 3 4 &
5.A=5r12m1(2 A

o I + 1 ] L1,
I I I I I | | | | [ [
0 1
6. A=13%or 7/4 A

o 1 4 L1,
I I I I I | | | | [ [
0 1 2 3
7. A= 5/6 A

N I I I I + | | | | I L,
I I I I I | | | | I I
0 1 2
B.A=32/30r11/3 A

- I T I N N I + L,
I I I I I | | | | | I
0 1 2 3 4



Name

Date

Enrichment Fractons ard Mixed Numbers

Directiors: Us fraction bars o strips tohelpyou create anumber line
that includesmixed numbers proper, andimproper fragions. Your
number line mustinclude atleast 2mixed numbers,1 improper fraction

and 2 proper fractiors.



Marme

Cate

EXIT TICKET: Fraction Number Sense

Directions: Read the statements below. Circle true or false for numbers 1 and 2.

1L 2% is equal to % True False

2. Point A is locoted at 3/4  True False

A
o1
| I R B R
1 2 3

-
|
1]

3. How do you determine if a fraction is close to 1/2?




ANSWER KEY (EXIT TICKET: Fraction Number Sense)

Directions: Read the statements below. Circle true or false for numbers 1 and 2.

1 5
1. ?— isequalto — False
2 2
3 PointAislocated at3/4  True
A

J & T
3

Ais plotted before the ¥ tick mark so it is less than ¥ and 34 is greater then ¥ so it is false.

3. How do you determine if a fraction is close to ¥%?
A fraction is close to one half when the numerator is about half of the denominator. For
example, if the numerator is 5 and the denominator is 10 the fraction is equal to 1/2 so 610
and 4,10 are dose to one half.



Representation Card #1

Does the number line below represen the sane fractionas tke pictue?

A

Why or Why nat?



Representation Card #2

Does the number line below representthe sane fractionas tke pictue?

0 1/6  2/6 3/6 4/6 5/6 6/6

Why or Why Not?



Representation Card #3

Does the number line below representthe sane fractionas tke pictue?

A N S A N I |
‘+(

0 /10 2/10 3/20 4/10 5/10 6/10 7/10 810 910 1

Why or Why Not?



Representation Card #4

Does the number line below representthe sane fractionas tke pictue?

§ I N [N S A S N S B X
1!\\+!\\\\\\\'

O V6 26 36 4/6 56 6/6 7/6 86 96 106 116 126

Why or Why Not?



Number Line Resurce

A

v

A

v

A

v

A

v



Name

Fractions on a Number Line

Label each number line with the fractional parts.

0

2. I | |
| |
0

3.
0

4.

Divide and label each number line to find the location of each
fraction.

1. 3/4




2/3

5/8

3.




Fractions on a Number Line: Enrichment

Materials: pencil, paper clips, sentence strips

Partner Activity:

1. Cut out "Scruffy" below.

2. Partner One: Place Scruffy along a blank sentence strip and
secure with paper clips. Hold the sentence strip at both ends.
Tell partner Two a humber between 3-12 to represent the
denominator (the denominator will represent the whole sentence
strip.

3. Partner Two: Try and guess the numerator of the fraction based
on Scruffy's location.

4. Partner One: Use a pencil to "Cut” the sentence strip into equal
parts (based on the denominator). Determine if partner two is
correct.

5. Flip sentence strip over and switch places with your partner.




Name:
Exit Ticket: Fractions on a Number Line

1. What fraction is represented by the point on the number line below?

&

A

v

©

2. Cut the number line below and place % in the correct place.

A

3. Cut the number line below and place 2% in the correct place.

A




A

ANSWER KEY

Name:

Exit Ticket: Fractions on a Number Line

1. What fraction is represented by the point on the number line below? _2/5

A

46

—

2. Cut the number line below and place % in the correct place.

A

o
Wl —1—
I

3. Cut the number line below and place 2% in the correct place.




Paper Folding Activity: Number Lines

Using a blank sheet of paper, fold the paper lengthwise (hot dog style).
. Draw a line lengthwise about an inch above the crease.
. Place a tick mark at each end, labeling O on the left and 1 on the right.
. Keep the paper folded lengthwise.
a. Now fold the paper in half (hamburger style) and crease. Unfold just
this fold. Mark a tick mark at the crease of the line and label %.
b. Repeat the fold from step a., then fold a second time. Unfold, add tick
marks at the creases and label the fourths (1/4, and 3/4).
c. Repeat the folds from step a & b., then fold a third time. Unfold, add
tick marks to the creases and label the missing fractions.
d. Repeat the folds from step a.-c., then fold a fourth time. Unfold, add
tick marks at the creases and label the missing fractions.

A w NP

Questions:

1. Does the number line you created remind you of anything we use in math?

2. When you placed the fourths on the number line, why didn't you have to label
2/4?

3. How did you know what denominator to use in steps c. and d.?



Name Date

Who isWinning?

To degeminewho is wiming the ace you mus plot how mud of theracethey have ompleted
on the number line. Once you have plotted each person’s distance, you must transfer all of the
information to the number line below and write the person’s name who is winning.

1. Migud hascompleted gof the ace

A

o ——

2. Rdin has ompleted %of the mce

v

v

A

o ——

3. Kyle has completd %of the mce

v

A

o ——

4. Cutis has ompleted %of the ace

v

A

o ——

5. Kiristina ha completd gof the ace

v

A

o ——

6. Samy has completd %of the ace



visnning the ace

**B ONUS**

Find the distance thateat peson stil needs D goin orde to finish hierace Example, if Jon ha
completed 1/12 ofthe ace then hestill needs b go 11/12 ih orcer to aossthe finish ine.

Race Fradional Part Fradional Part
Completed Needed to Finish
Migud 4/6
Robin 9/12
Kyle 2/3
Curtis 3/4
Kristina 5/6
Stay 1/2




Answer Key (Who isWinning?)

To degeminewho is wiming the mace you mus plot how mud of theracethey have completed
on the numbeline. Once you have plotted ed person’s distance, you must transfer all of the
information to the number line below and write the person’s name who is winning.

1. Migud hascompleted gof the ace

Migud
< | | | | | | | # | | | L,
| | | | | | | | | | | |
0
2. Rdin has ompleted %of the mce
Robin
< | | | | | | | | # | | N
| | | | | | | | | | | |
0
3. Kyle has completd %of the mce
Kyle

A

o ——

Curtis

v

A

o ——

Kristina

v

A

o ——

T T4

v

v



7. Who iswinning? Plotwhee everyoneis in the aceon the numberine

Stacy

Migud Robin
Kle Curtis Kristina

v

A

o ——

**B ONUS**

Find the distance thateat peson stil needs b goin orde to finish herace Example, if Jon ha
completed 1/12 ofthe ace then hestill needs b go 11/12 ih orcer to aossthe finish ine.

—

Kristina

R S

is winning herace

Racer Fradiona Part Fradiond Part
Completed Needed to Finish
Migud 4/6 2/6
Robin 9/12 3/12
Kyle 2/3 1/3
Curtis 3/4 1/4
Kristina 5/6 1/6
Stacey 1/2 1/2




Fraction War

Play With 2-4 players

1. Using a regular deck of cards, deal the cards out evenly o each
player.

2. Keeping the cards face down, each player turns over their top two
cards. The first card turned over is the numerator, and the
second card is the denominator.

3.  Use the strategies you learned in class to compare your fraction
to the other players' fraction(s). The player with the highest
fraction wins all of the cards.

4.  The player with the most cards at the ned of the game is the
winner.

Notes:
e Picture cards = 10 and aces = 1
e If two fractions are equivalent (and are the
highest fraction), divide the cards up evenly among
the winners



Name:

Post- Assessment: Fractions on a Number Line

1. Which fraction is closest to zero?

1
a. —
6

b, 2
3

N

2. Is this the proper way to represent the fraction % on a number line?

Circle: Yes No

o —4—

G S
AIN——
NlW—T—

Why or why not?

3. What fraction or mixed number is represented by the point on the number
line below?




A

v

5. Use the number lines below to compare 2/3 and 5/6. Which is larger?

A
v



Mitchell’s teacher asked him to divide the number line below and order the
following fractons.

3/4 12 5/8

Step A Place he fractions on the rumber line.

A
v

Step B

Explain howyou determined you answer (OR EXPLAIN WHY YOUR ANSWER IS
CORRECT) . Usewha you knowabout n you explandion. Usewords,numbes,
and/or ymbols inyour eplandion.




A

Answer Key (Post-Assessment: Fractions on a Number Line)

1. Which fraction is closest to zero?
1

@ 5
b, 2

3
1
4
d 2

1

2. Is this the proper way fo represent the fraction % on a number line?

Circle: Yes

v

NP —1
aIN—1—
NlW—T1—

Why or why not? Although the number line is divided into 4 parts, the parts are not
equal. 3/4 is located halfway between O and 1 so that should be 1/2.

3. What fraction or mixed number is represented by A point on the number line

below? SE, 3§
2 6




4. Place the fraction represented by the picture below on the number line:

o + I R
. T
0 1/10 2/10 3/10 4/10 5/10 6/10 7/10 8/10 9/10 10/10

1
5. Use the number lines below to compare 2/3 and 5/6. Which is larger? 5/6

A

| ’ e

0 1/3 2/3 3/30rl

< | | | | |,
O | I I I e

0 1/6 2/6 3/6 4/6 5/6 6/6 or 1



6. BCR

Mitchell’s teacher asked him to divide the number line below and order the
following fractons.

3/4 12 5/8

Step A Place he fractions on the rumber line.

Pl | | | | |,
hl I | | # # * | e
0 1/8 2/8 3/8 4/8 5/8 6/8 7/8 8/8
1/2 3/4 1
Step B

Explain why your answer iscorrect. Use what you know abou fractons in
your explanation. Use words, numbers and/or synbals in your explanation.

1/2 dvides the nmberlineinto 2 equd pars or ishdf the distance between 0 and 1.

3/4 is the sme & 68 because wen you divide the numberdineinto four equd parts
(fourths)and eight equé parts (aghths) the disincefrom 0O is hesane. Once you divide
the numbeline into 8 equd parts, he numestor 5 countshow many e ghthsyou count
over from O.




